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The UNISDR Sendai Framework for Disaster Risk Reduction has 
the stated outcome for “The substantial reduction of disaster risk 
and losses in lives, livelihoods and health and in the economic, 
physical, social, cultural and environmental assets of persons, 
businesses, communities and countries”. Priority 1 of the 
Framework, understanding disaster risk, requires policies and 
practices for disaster risk management to be based on an 
understanding of disaster risk in all its dimensions of 
vulnerability, capacity, exposure of persons and assets, hazard 
characteristics and the environment. In addition, complementary 
schemes such as the Millennium Challenge Corporation, 100 
Resilient Cities and the UNISDR Disaster Resilient Scorecard 
also have an essential requirement to identify, understand, and 
use current and future risk scenarios. As natural hazards are a 
common catalyst for disaster risk, understanding current and 
future risk scenarios requires detailed preliminary appraisals of 
natural hazard and risk scenarios, both at local and national 
levels, as detailed in the Sendai Framework. However, due to the 
data-intense nature of such appraisals, undertaking them can be 
expensive and time consuming, and thus hinder progress at 
meeting the aims of Priority 1. As such, we here evaluate the 
potential of available “Open Source” data, such as 
ASTER/SRTM Digital Elevation Models (DEMs) and 
Landsat/Sentinel satellite imagery, coupled with a range of 
processing techniques, for the cost and time effective screening 
and preliminary assessment of a range of natural hazards. 
Despite the spatial resolution of these data being between 30 – 
50 m, the outputs provide an important preliminary assessment 
of natural hazards, thus enabling policies and practices for 
disaster risk management to be focused on areas of high 
susceptibility and vulnerability. These methods are applicable to 
communities across the globe, but particularly to those within 
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A disaster is defined as a situation or event that 
overwhelms local capacity, necessitating a request at 
national or international level for external assistance;  
often in response to an unforeseen or sudden event that 
causes great damage, destruction and human suffering 
(CRED/UNISDR 2017). Whilst disasters can rarely be 
considered truly natural (e.g. Hartman et al., 2006), 
natural-hazards are a common catalyst of disaster. 
Natural hazards can be subdivided into climate related 
hazards (e.g. floods, storms, droughts), which are 
considered to be predominantly controlled by climatic 
processes, and geohazards (e.g. earthquakes, landslides, 
tsunamis), which are considered to be predominantly 
controlled by geophysical processes. Between 1998 and 
2017, over 7,000 natural hazard related disasters are 
estimated to have caused 1.3 million fatalities, impacted 
over 4.4 billion people and caused economic losses in 
excess of USD 2,908 billion. Of these 7000 disasters, 
91% are attributable to climate-related hazards, of which 
43% are attributable to floods that affected over 2 billion 
people. The economic losses due to climate-related 
hazards are estimated to be in excess of USD 2,245 
billion (CRED/UNISDR, 2017). 
In 2015 the UN Sendai Framework was ratified 
with the stated aim to “substantially reduce disaster risk 
and losses in lives, livelihoods and health and in the 
economic, physical, social, cultural and environmental 
assets of persons, businesses, communities and 
countries.” Subsequently, in 2016, the UN Secretary- 
General launched “The Sendai Seven Campaign” to 
promote seven targets over seven years. These targets 
include; 
(a) “aiming to lower average per 100,000 global 
mortality between 2020 and 2030 compared to 2005- 
2015”, and; 
(b) “substantially reduce the number of affected 
people globally by 2030”. 
(c) “Reduce direct disaster economic loss in relation 
to global gross domestic product (GDP) by 2030.” 
These targets relate to Priority 1 of the Sendai 
Framework; understanding disaster risk, which requires 
policies and practices for disaster risk management to be 
based on an understanding of disaster risk in all its 
dimensions of vulnerability, capacity, exposure of 
persons and assets, hazard characteristics and the 
environment. In addition, holistic community wide 
schemes such as the Millennium Challenge Corporation, 
100 Resilient Cities and the UNISDR Disaster Resilient 
Scorecard have an essential requirement to identify, 
understand and use current and future risk scenarios in 
line with Priority 1 of the Sendai Framework (UN, 2015). 
As outlined above, natural hazards are intrinsically linked 
to disaster risk, so meeting the aims of Priority 1 requires 
detailed preliminary appraisals of natural hazard and risk 
scenarios, both at local and national levels. However, 
owing to the data-intense nature of such appraisals, they 
can be relatively expensive and time consuming, and 
thus hinder progress at meeting the aims of Priority 1. 
Therefore, in this paper we evaluate the potential of 
available “Open Source” data, such as ASTER/SRTM 
Digital Elevation Models (DEMs) and Landsat/Sentinel 
satellite imagery, coupled with a range of processing 
techniques, for a cost and time effective preliminary 
appraisal of a range of impacts stemming from natural 
hazards. Whilst such techniques are applicable anywhere, 
we consider them of particular use to the developing 
world, which is more likely to be lacking alternative data 
sources. 
Case studies herein focus on: A) the use of Landsat 
satellite imagery in the analysis of historical landslide 
occurrence along the Araniko Highway, Nepal, where 
data covering a period of almost 30 years is available. B) 
The role of Sentinel-2 data in an urban setting 
(Kathmandu) where land use classification coupled with 
DEM-determined drainage models and geological data 
are utilised to investigate the range of susceptibility 
factors that may impact urban resilience. C) The 
application of digital data sets in a coastal environment 
(Myanmar) with the focus on flood hazard and risk. This 
case study is of particular importance because, as 
outlined above, flooding is a major contributor to natural 
hazard vulnerability in the developing world. D) The use 
of DEMs in the identification of active faulting and the 
extraction of landscape metrics that can be used to 
quantify uplift and erosion in vulnerable landscapes. 
 
 
2. Landslide mapping in Nepal using Landsat 
imagery 
 
In Nepal, landslides are a major cause of fatality and 
economic loss (Petely et al., 2007), with landslides 
impacting urban environments, the rural agricultural 
economy and road/trekking infrastructure (e.g. Xu et al., 
2017; Jones et al., 2019). As such, an improved 
understanding of landslide hazard and risk should be 
considered necessary for Nepal to meet the targets 
outlined in the Sendai Framework. However, improving 
our understanding of landslide hazard requires 
comprehensive landslide inventories across a range of 
scales and environments. Obtaining such landslide data 
for Nepal is non-trivial. Field-based mapping is expensive 
and time consuming, whilst traditional aerial photograph 
based remote mapping is limited by a lack of available 
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Fig. 1. Panels demonstrating how Landsat 8 imagery (bands 
NIR/G/B) can be used to delineate fresh landslides. a) Pre- 
2015 Gorkha earthquake imagery acquired on 24/01/2015, b) 
Post-2015 Gorkha earthquake acquired on 12/02/2016, c) 
The same imagery as in b), but with fresh landslides 
delineated as individual polygons. 
 
imagery. However, recent freely-available satellite 
imagery such as Landsat now provides an opportunity for 
widespread, relatively rapid, landslide mapping. 
In 2008, the U.S Geological Survey (USGS) made all 
imagery from the Landsat program freely available to the 
public (Woodcock et al., 2008). The Landsat satellite 
program is a joint NASA/USGS project which has been 
acquiring data since the Earth Resources Technology 
Satellite 1, since renamed Landsat 1, was launched in 
1972. Since then, seven further satellites have been 
launched, making the Landsat program the longest 
continuously-acquired space-based archive of the Earth’s 
surface. As such, these data are a potentially excellent 
resource for large-scale mapping of landslides over the 
past 30 years in regions such as Nepal that lack 
widespread aerial photographs. 
 
2.1 The Landsat satellite data 
 
Landsat satellites 1/2/3 cover the period of 1972 to 
1983, have a maximum temporal resolution of 18 days, 
and a maximum spatial resolution of 40 m. However, in 
our experience, their spatial coverage over Nepal is very 
poor, making them insufficient for landslide mapping here. 
Landsat satellites 4/5 cover the period 1982 - 2013, have 
a maximum temporal resolution of 16 days and a 
maximum spatial resolution of 30 m. In Nepal, they 
provide a good spatial coverage of data from 1987, 
making them ideal for the mapping of medium-large 
landslides over the past 30 years. Landsat 7 was 
launched in 2003 and can be resampled to produce 
optical imagery with a spatial resolution of 15 m and a 
temporal resolution of 16 days. However, this satellite 
suffered a Scan Line Corrector (SCL) failure which 
reduces the data coverage of each image by 22%, 
rendering the imagery less effective for accurate  
landslide mapping. Landsat 8 was launched in 2013, has 
a temporal resolution of 16 days and can be resampled  
to produce optical 15 m spatial resolution imagery. As 
such, Landsat 8 data are ideal for large-scale landslide 




The methodology for manual landslide mapping using 
Landsat imagery is straightforward. The Landsat imagery 
can be viewed and downloaded from the USGS 
EarthExplorer platform. This platform allows the user to 
identify their region of interest, the products they are 
interested in, and the level of cloud cover that is 
acceptable. Selected data can be ordered and 
downloaded in bulk as .TIF files which are in the 
WGS_1984_UTM coordinate system. The composition of 
the Landsat imagery are by default defined by the RGB 
(red, green, blue) composite frequency bands. However, 
for landslide mapping it is preferable to alter the red- 
frequency band to the Near Infrared (NIR) frequency 
band. This facilitates more efficient landslide mapping as 
there is a greater difference of NIR-frequency reflection 
between vegetation and bare earth compared to the red- 
frequency reflection between vegetation and bare earth. 
Similarly, the Landsat bands can be used to calculate 
Normalized Difference Vegetation Index (NVDI) values, 
which are commonly used to distinguish between bare- 
earth and vegetation (Joyce et al., 2008). Figures 1a-c 
demonstrates how Landsat 8 imagery with bands 
NIR/Green/Red can be effectively used to delineate fresh 
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landslides in a set time interval. In this case, landslides 
were mapped as polygon shape files using ArcGIS editor 
tools (note, alternative open source Geographical 
Information Systems exist i.e. QGIS) by visually 
comparing pre- and post-monsoon Landsat imagery. 
As the Landsat satellites cover several decades, it is 
possible to quickly build up a detailed history of land 
sliding in a given region. This information can first  be 
used to visually assess areas of high vulnerability  to 
future landslide hazard. For example, Fig. 2 shows 
landslides that have occurred along a small portion of the 
Araniko Highway, between 1989 and 2018. By overlying 
these landslide data   with infrastructure data, a 
preliminary visual assessment of the hazard can be 
conducted. Furthermore, freely available DEMs can be 
used to extract topographical information on a given area, 
which can then be used to conduct a more quantitative 
assessment of the susceptibility vulnerability and risk. 
Methods for this include regression modelling, frequency 
ratios and neural networks, as well as machine learning 
techniques (e.g. Aditian et al., 2018; Chang et al., 2007; 
Poudyal et al., 2010). These Landsat examples 
demonstrate that freely available data can be used 
effectively for the mapping and subsequent analysis of 
landslide hazard, thus contributing to Nepal’s need to 
adhere to the Sendai Framework. 
 
 
3. Urban Development utilizing Digital Elevation 
Models 
 
Globally, over 4.1 billion people are estimated to be 
living in urban areas. Within Kathmandu valley, estimates 
of the population vary between 1.5 and 2.5 million, whilst 
its population growth rate of > 5% is one of the greatest  
in Asia. The urban area of Kathmandu valley has 
increased by over 400% over the last three decades 
(Ishtiaque et al., 2017). A significant portion of this 
development has been unplanned and unregulated. 
Kathmandu Valley is affected by a range of natural 
hazards, including earthquakes, fluvial flooding and 
landslides, as well as cascading hazards such as fire 
caused by earthquakes. As such, there is a need to 
understand the potential impact of natural hazards on the 
built environment. The following section outlines available 
open source data sets for Kathmandu, including Digital 
Elevation Models (DEMs) and geological data, and a 
methodology for how these data sets can be utilized to 
provide a preliminary understanding of natural hazards in 
an urban setting. 
3.1 Data sets and methodology 
 
A digital elevation model is a discrete grid of values 
where each value represents the average surface 
elevation or relief within that grid. A range of open source 
Digital Elevation Model (DEM) data exists, most of which 
require limited data processing to enable a range of 
analyses to be undertaken. The most commonly used 
DEMs are: 
 Shuttle Radar Topography Mission (SRTM) data, 
with almost global coverage and a resolution of 
approximately 30 m available to download from 
the United States Geological Survey (USGS); 
 Advanced Spaceborne Thermal Emission and 
Reflection Radiometer (ASTER) Digital Elevation 
Model with almost global coverage and a 
resolution of approximately 30 m available to 
download from the USGS; 
 Advanced Land Observing Satellite (ALOS) Digital 
Elevation Model with almost global coverage and a 
resolution of approximately 30 m available to 
download from the Japan Aerospace Exploration 
Agency (JAXA). 
 
More accurate open source DEMs are available, but 
are often limited in coverage or require significant data 
processing. For example, Sentinel-1 InSAR data 
available from the European Space Agency can achieve 
a reported 1 m resolution, but requires specialist 
knowledge and data processing to utilize fully. As such, 
this review focuses on DEMs that require little data 
processing to be visualized within a Geographical 
Information System (GIS). 
In terms of geological data, relevant information for 
Kathmandu Valley were obtained from the Nepal 
Department of Geology and Mines (Shrestha et al., 1998) 
as GIS Layer files. Required information on landslides 
and superficial deposits were then extracted and 




Once the relevant data sets were acquired, the ALOS 
DEM was imported into ArcGIS (alternative open source 
Geographical Information Systems exist i.e. QGIS). To 
generate the stream/river network, the hydrology toolset 
(see www.arcgis.com) and the pre-prescribed steps were 
undertaken. The river network was then overlaid on to 
OpenStreetMap population data for Kathmandu Valley 
(Humanitarian Data Exchange 2019) and the geological 
and geohazard data of interest (fluvial sediments, 
unconsolidated sediments and landslides) (Shrestha et 
al., 1998). Although, these geological, geohazard and 
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population data were obtained from existing references, 
where these existing data sources do not exist, it is 
possible to obtain these data sets from remote sensed 
multi-spectral data as outlined for landslides in Section 2 
and as discussed further in Section 4. 
The representations of these different data sets are 
illustrated in Figs. 3, 4 and 5. Figure 3 shows the urban 
and semi urban areas with information related to rivers 
and historical flood deposits. Figure 4 shows the urban 
data with unconsolidated and slightly consolidated 
sediments that could potentially liquefy during an 
earthquake. Finally, Figure 5 shows the urban data with 
mapped landslides deposits. These analyses provide 
preliminary insight into how a range of geohazards within 
Kathmandu Valley interact with the built environment. 
This illustrates that a significant portion of urban areas 
are susceptible to flooding and potentially liquefaction 
during an earthquake, and that with the increasing 
urbanization of Kathmandu Valley development is 
encroaching onto areas susceptible to landslides. The 
utilization of Geographical Information Systems, open 
source remote sensed data and published data can 
support our understanding of current hazard and risk 




4. Coastal Flood Hazard using Digital Elevation 
Models and Sentinel-2 data 
 
Over the period 1998-2017, over 1250 storm events 
killed over 200,000 people and affected over 725 million 
people (CRED/UNISDR 2017). Currently, approximately 
40% of the world's population lives within 100 km of the 
coast. As population density and economic activity in 
coastal zones increases, coupled with the impact of 
climate change, the vulnerability to natural hazards such 
as storms and tsunamis is likely to increase. Therefore, of 
critical importance is the understanding of future flood 
scenarios and the interaction with the built environment. 
The following section details the available open source 
data sets, coupled with published historical flood levels, 
and the methodology to undertake a preliminary analysis 
of coastal flood hazard. 
 
4.1 Data Sets and Methodology 
 
Multispectral satellite data i.e. from Landsat or 
Sentinel-2, have almost global coverage, with Landsat 
having an approximate 16-day temporal coverage from 
1984 (Landsat 5), and Sentinel-2 having an approximate 
5-day coverage from 2015. Spatial resolution of these 
data sets vary, but the Sentinel-2 data used within this 
study have a resolution of 10 m in the Red, Green and 
 
 
Fig. 2. Landslide data mapped using Landsat 4/5 and 8 
imagery between 1989 and 2018 for a section of the Araniko 
highway alongside road and building obtained from 
OpenStreetMap (Humanitarian Data Exchange 2019) 
 
Fig. 3. Map of Kathmandu showing Urban and Semi urban 
areas, the main rivers extracted from the DEM and mapped 
alluvial and floodplain deposits. The data illustrates shows 
the urban areas susceptible to flooding. 
 
Fig. 4. Map of Kathmandu showing Urban and Semi urban 
areas overlain by geological data for unconsolidated and 
semi-consolidated sediments (Shrestha et al., 1998). The 
data illustrates urban areas potetentially susceptible to 
liquefaction during an earthquake. 
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Blue bands. The multispectral element of Sentinel-2 
refers to the multispectral imager that measures 13 
bands at different wavelengths. These different bands 
can be combined within a GIS to enable visualization of 
different components of interest. For example, combining 
near infra-red, red and green bands can highlight healthy 
and unhealthy vegetation. Similarly, combining two 
different short wave infra-red bands and the blue bands 
can highlight geological change. Other applications can 
combine different bands to illustrate water bodies, land 
use and urban areas. Figure 6 shows a true colour 
image generated by combining the red, green and blue 
bands within ArcGIS using the Composite Bands tool. 
The image shows areas of vegetation, less vegetated 
areas, small urban areas, the rivers and coast. 
In addition to the Sentinel-2 True colour image, an 
ALOS DEM (Fig. 7) was downloaded from JAXA to 
enable the simulation of the potential flood levels. Flood 
levels were obtained from historical records, with the 
inundation level of between 3-4 m for the 2004 boxing  
day tsunami, which is estimated to have killed 90 people 
in Myanmar, used to illustrate potential tsunami levels 
(Satake et al., 2006, Fritz et al., 2008). For storm surges, 
inundation levels were obtained from Cyclone Nargis, the 
worst climate related disaster to have impacted Myanmar, 
with over 130,000, deaths. Cyclone Nargis was estimated 
to have a storm surge height of up to 5 m, with a 2 m 
wave height superimposed, flooding was estimated to 
reach up to 50 km inland (Fritz et al., 2008). 
To provide a simplified representation of the flood 
levels from the 2004 tsunami and the 2008 storm surge, 
contour levels of 4 m and 7 m, respectively were 
extracted from the DEM. This method is likely to be an 
underestimation as it does not consider drawdown run- 
out or other factors. In essence, the methodology simply 
identified areas of land up to 4 m and 7 m in elevation. To 
visualize the inundation levels the extracted contours 
were overlaid on to the Sentinel-2 imagery and are 
shown in Fig. 8. 
From Fig. 8, it can be seen that there is little 
difference between the flood contours for the  tsunami 
and storm surge. This is most likely due to a combination 
of the small difference in height and the resolution of the 
DEM. Further discussions on resolution limitations are 
provided in Section 6. However, despite these limitations, 
the data allows the visualization of flood levels and their 
potential impact, showing areas of greater inundation and 
the impact on urban development. Furthermore, simple 
analyses similar to the above can be used to support 
disaster management plans and disaster response by 
identifying areas most likely to be inundated and areas 
where access might be difficult due to the impact of an 
event on the road infrastructure. Indeed, by overlaying 
 
 
Fig. 5. Map of Kathmandu showing Urban and Semi urban 
areas overlain by landslide data (Shrestha et al., 1998). The 
data illustrates urban areas potentially susceptible to 
landslides during an earthquake 
 
Fig. 6. True colour composite image of a Coastal Zone in 
Myanmar, produced by combining Sentinel-2 multispectral 
bands Red, Green and Blue within ArcGIS. 
 
 
shapefiles of key road locations with a DEM, a 
topographical road survey could be undertaken to 
determine which portions of a road might be inundated 
during a given level of flooding. 
 
 
5. Seismic risk estimation using fluvial 
geomorphology 
 
That the landscape is shaped by the underlying 
tectonic activity has long been known. However, it is now 
becoming possible to use freely available DEMs, such as 
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Fig. 7. ALOS Stretched colour ramped Digital Elevation 
Model (©JAXA) for a Coastal Zone of Myanmar, illustrating 
the low-lying area adjacent of the coast and potentially 
susceptible to flooding 
 
Fig. 8. True Colour Sentinel-2 Imagery with overlay of the 
2004 Boxing Day Tsunami and 2008 Cyclone Nargis flood 
levels shown as a contour levels 
those previously described, to derive information from the 
landscape that can be used to estimate rates of active 
faulting and/or potential earthquake hazard, specifically 
through the analysis of the river network. This remote 
sensing approach is particularly useful in regions were 
infrastructure or the geopolitical situation may make 
assessing active faulting through field surveys 
challenging. Importantly, results of the analyses are not 
unduly affected by the quality of the available data, so 
that global 30 m DEMs are a good data source for such 
analyses (Boulton and Stokes, 2018). 
The technique relies upon the fact that in bedrock 
rivers, the physics of which are explained by the stream 
power erosion law, the steepness of the river channel is 
correlated to uplift rate (Snyder et al., 2000). In rivers 
where erosion is equal to uplift, rivers will have a 
concave-up shape where the river gets gradually 
shallower in gradient downstream. However, if a 
perturbation occurs to the system such as an increase in 
fault activity causing a relative fall in base-level, the river 
will be perturbed from steady state forming areas of 
localized steepness (a knickzone) in the channel and 
gorge formation in the adjacent hillsides. The upstream 
extent of this wave of incision is known as the knickpoint 
and separates the reach of the channel that has 
responded to the change in boundary conditions from the 
upstream part, yet to feel the effects of the base-level fall. 
Information regarding the landscape response is  
revealed through the extraction of quantitative metrics 
such as the steepness index, ks, and its integral, chi – Χ, 
from a DEM (Fig. 9). For a detailed explanation of these 
concepts the reader is directed to Kirby and Whipple 
(2012) and Perron and Royden (2013). 
Furthermore, linear patterns of knickpoints can reveal 
the location of concealed faults, and knickpoint height 
can give information on the likely throw along fault in 
some cases (Boulton and Whittaker, 2009). The extent  
of knickpoints combined with topographic lineament 
analysis can also allow the determination of the length of 
the fault. In combination with fault geometry scaling laws 
such as Wells and Coppersmith (1994), these data can 
then be used to estimate the potential moment  





The extraction of topographic metrics as described 
above was until recently relatively computationally 
challenging; however, recently a number of open source 
 
matlab programmes have been released allowing 
increasingly quick and accurate analyses to be 
undertaken with little to no background in computer 
programming. 
Figure 9 shows analyses undertaken on the island of 
Makira (Solomon Islands). The initial stage of the 
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analysis, in common with other methods described herein, 
requires the acquisition of a DEM such as the 30  m 
SRTM or ALOS datasets. Preliminary data preparation to 
mosaic individual DEM tiles and project into a projected 
coordinate system was undertaken in ArcGIS, along with 
standard landscape visualization methods such as 
generating hillshade and slope layers. Following data 
preparation, landscape metrics were extracted using 
TopoToolBox (Schwanghart and Scherler, 2014) and the 
Topographic Analysis Kit (Forte, 2019). The TAK allows 
the user to not only bulk extract vales for the entire river 
network but also automatically detect knickpoints. The 
user can also undertake detailed analysis river by river 
using river long profile, slope-area and Chi-profile graphs 
in order to make a determination of the precise knickpoint 
geometry. 
For the Solomon Islands, this analysis revealed that a 
number of the rivers across the island contain steep 
reaches and knickpoints, and that the island’s topography 
is transiently responding to changes in uplift rate along 
the adjacent subduction zone (Boulton, 2020). 
 
 
6. Limitations of Data Sets 
 
The outlined approaches aim to obtain a basic 
preliminary assessment of natural hazards to support 
understanding and planning of current and future risk 
scenarios. Given the methodology is based on open 
source remote sensed data and scientific literature, there 
are a range of limitations. Although not exhaustive, some 
of the main limitations are: 
 Resolution of the DEMs used within this study are 
approximately 30 m. As such, the analysis 
undertaken i.e. river generation and flood contours, 
are affected and may not represent the true 
alignment or level; 
 Landsat resolution is in the region of 30 m, which 
means smaller landslides are not observed in the 
data set; 
 Temporal resolution of the Landsat data is on the 
order of 16 days. This relatively long return time, 
combined with issues of cloud cover, can be 
problematic when trying to distinguish landslides 
triggered by successive events that occurred in a 
short time period. For example, in 2015, the Mw 
7.8 Gorkha earthquake mainshock, the Mw 7.3 
Gorkha aftershock, and the monsoon season, all 
occurred within a month. As such, delineating 
which landslides were triggered by which event is 
challenging with Landsat alone. 
 
 
Fig. 9. A) Map of Makira (Solomon Islands) showing the river 
network shaded by normalized steepness index. B) The 
same network but symbolised by Chi. Data extracted from the 
SRTM 30 m DEM. 
 Depending on the analysis undertaken, Sentinel-2 
data has a resolution of between 10 m and 60 m. 
Therefore, features such as urban areas and 
geology may not fully represent the real world. 
Furthermore, as processed sentinel-2 looks for 
contrast (i.e. urban vs vegetated areas), the output 
may not correctly delineate the different zones or 
areas of interest. 
 Utilising contour levels to illustrate flood levels is 
an over simplification and does not evaluate the 
complex interactions of a storm surge or tsunami 
and the coast. Furthermore, utilizing a single event 
does not consider all scenarios. Detailed modelling 
and evaluation of storm surge and tsunami 
magnitude and return periods (see Boulton and 






Over the twenty-year period 1998-2017, natural 
disasters have killed over 1.3 million people and 
impacted over 4.4 million. With ever increasing 
populations and related development within areas of 
higher risk, combined with factors such as climate 
change, indications are that the impact of natural 
disasters are likely to increase unless affirmative action is 
undertaken. The Sendai Framework aims to reduce the 
impact of natural disasters with a stated outcome of “The 
substantial reduction of disaster risk and losses in lives, 
livelihoods and health and in the economic, physical, 
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social, cultural and environmental assets of persons, 
businesses, communities and countries”. This paper 
focuses on priority 1, understanding disaster risk, linking 
to the requirement of the UNISDR Resilience Scorecard 
“to identify, understand and use current and future risk 
scenarios”. 
As the requirement for a detailed assessment can be 
time consuming, costly and difficult to undertake on a 
large scale, the paper focuses on the use of Open  
Source data sets to undertaken preliminary/screening 
assessments to inform our understanding of current and 
future hazard and risk scenarios and support more 
detailed target assessments and planning. Four case 
studies have been utilized to show the feasibility of 
undertaking large scale assessments; 
 
1. The use of Landsat satellite imagery in the 
analysis of historical landslide occurrence along 
the Ariniko Highway, Nepal, showing that through 
detailed analysis a historical landslide record of 30 
years can be created and used to evaluate the 
impact of landslides on the urban environment and 
critical infrastructure 
2. The role of open source data in an urban setting 
(Kathmandu) utilising urban land use classification 
coupled with DEM determined drainage models 
and geological data. The findings illustrate the 
susceptibility of the built environment to flooding, 
liquefaction and landslides. The  data  can  be 
used to support city planning. 
3. The application of digitals data sets in a coastal 
environment (Myanmar) with the focus on flood 
hazard. A simple analysis utilizing Digital Elevation 
Models and Sentinel-2 data can provide a 
preliminary assessment of the impact of tsunami 
and storm surges. 
4. The use of DEMs in the identification of active 
faulting and the extraction of landscape metrics 
that can be used to identify regions of uplift and 
incision in vulnerable landscapes. 
Despite the limitations of the available data, we find 
that the outputs provide an important preliminary 
assessment of geohazards, therefore, enabling a focus 
on areas of high susceptibility and vulnerability while 
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Symbols and abbreviations 
 
ALOS Advanced Land Observing Satellite 
ASTER Advanced Spaceborne Thermal Emission and 
Reflection Radiometer 
DEM Digital Elevation Models 
GDP Gross domestic product 
GIS Geographical Information System 
JAXA Japan Aerospace Exploration Agency 
NASA National Aeronautics and Space 
Administration 
NIR Near Infrared 
NVDI Normalized Difference Vegetation Index 
RGB red, green, blue 
SCL Scan Line Corrector 
SRTM • Shuttle Radar Topography Mission 
USGS United States Geological Survey 
 
 
 
